IN previous work1 the rate of triplet-exciton jumping in ionic molecular crystals has been deduced under the assumption that nuclear hyperfine interactions make a substantial or dominant contribution to the observed (very narrow) exciton-resonance linewidths. In the present work the magnetic resonance of excitons in (morpholinium)+ (perdeutero TCNQ)~and in (03AsCH3)+ (perdeutero TCNQ)2'" have been ob served, and do, in fact, support the above assumption.
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Perdeutero TCNQ was prepared by exchanging 1,4-bis-(dicyanomethylene) -cyclohexane (I) with D2O-dimethoxyethane mixtures at reflux under an atmos phere of dry nitrogen for 24 h. Three such exchanges gave I containing 82 at. % deuterium. Dehydrogenation of I in CD3CN gave TCNQ containing 92 at. % deuterium. Crystals were grown according to the procedure of Acker and Hertler,2 and were used im mediately or were stored at 77°K to prevent the other wise substantial time-dependent exciton-resonance line broadening. (001)3 plane. It is noted that there is a marked similarity between the exciton linewidth anisotropy and the free-radical linewidth anisotropy in this plane. This suggests that the free-radical impurity is TCNQ-, that this radical has an orientation similar to that of the (TCNQ) £~pairs on which the triplet excitons move, and that the exciton linewidth anisotropy does indeed arise from nuclear hyperfine interactions.1 The exciton linewidth anisotropy is evidently not due to the combined effects of exciton fine-structure splittings and crystal imperfections, since the exciton linewidth is not maximal where the fine-structure split ting is most strongly dependent on crystal orientation.
The linewidth of the exciton resonance in the morpho linium salt with protonated TCNQ is approximately 20% greater than in the corresponding deuterated salt when the magnetic field is in the (001) plane and perpendicular to the (110) direction. The two linewidths are essentially the same when the applied field is in the (001) plane and perpendicular to (llO).4
Quite similar results were obtained with the arsonium compound at 85°K, except that the maximum isotope effect was found to be one and a half times larger than that observed for the morpholinium salt.5 4The protonated and deuterated TCNQ salts used in these experiments were prepared under as similar conditions as possible to maintain approximately the same level of free-radical impurity. This is necessary because the exciton linewidths may be broadened by radical-exciton exchange interactions. Defining the radical concentration as in Ref. 1, the radical concentration in the deu terated salt was found to be equal to or slightly greater than in the corresponding protonated salt.
6The measurements on the (<£3AsCH3) +(TCNQ)2~crystals
were complicated at certain orientations by extraneous linebroadening effects. These apparently were caused by crystal im perfections and were not reproducible from crystal to crystal. The minimum linewidths observed were reproducible and were evidently not affected by this problem. These minimum linewidths were used to determine the extent of the isotope effect. Exclusion of oxygen during crystal preparation had no apparent effect on the exciton linewidths.
